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Field of the Invention 

The present invention relates to transformer cores. More particularly to 
10 transformer cores made from strip or ribbon composed of ferromagnetic material, 
especially amorphous metal alloys. 

Background of the Invention 

15 Transformers conventionally used in distribution, industrial, power, and dry-type 

applications are typically of the wound or stack-core variety. Wound core transformers 
are generally utilized in high volume applications, such as distribution transformers, since 
the wound core design is conducive to automated, mass production manufacturing 
techniques. Equipment has been developed to wind a ferromagnetic core strip around 

20 and through the window of a pre- formed, multiple turns coil to produce a core and coil 
assembly. However, the most common manufacturing procedure involves winding or 
stacking the core independently of the pre-formed coils with which the core will 
ultimately be linked. The latter arrangement requires that the core be formed with one 
joint for wound core and multiple joints for stack core. Core laminations are separated at 

25 those joints to open the core, thereby permitting its insertion into the coil window(s). The 
core is then closed to remake the joint. This procedure is commonly referred to as 
"lacing" the core with a coil. 

A typical process for manufacturing a wound core composed of amorphous metal 
consists of the following steps: ribbon winding, lamination cutting, lamination stacking, 
30 strip wrapping, annealing, and core edge finishing. The amorphous metal core 
manufacturing process, including ribbon winding, lamination cutting, lamination 
stacking, and strip wrapping is described in US Patents No. 5,285,565; 5,327,806; 
5,063,654; 5,528,817; 5,329,270; and 5,155,899. 

A finished core typically has a rectangular shape with the joint window in one end 
35 yoke. The core legs are rigid and the joint can be opened for coil insertion. Amorphous 
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laminations have a thinness of about 0.025 mm. This causes the core manufacturing 
process of wound amorphous metal cores to be relati vely complex, as compared with 
manufacture of cores wound from transformer steel material composed of cold rolled 
grain oriented (SiFe). The consistency in quality of the process used to form the core 
5 from its annulus shape into rectangular shape is greatly dependent on the amorphous 
metal lamination stack factor, since the joint overlaps need to match properly from one 
end of the lamination stack factor, since the joint overlaps need to match properly from 
one end of the lamination to the other end in the 'stair-step' fashion. If the core forming 
process is not carried out properly, the core can be over-stressed in the core leg and 
10 corner sections during the strip wrapping and core forming processes which will 
negatively affect the core loss and exciting power properties of the finished core. 
Core-coil configurations conventionally used in single phase amorphous metal 

0 transformers are: core type, comprising one core, two core limbs, and two coils; shell 

gj type, comprising two cores, three core limbs, and one coil. Three phase amorphous metal 

*f* 15 transformer, generally use core-coil configurations of the following types: four cores, 
tfl five core limbs, and three coils; three cores, three core limbs, and three coils. In each of 

1 j5j these configurations, the cores have to be assembled together to align the limbs and 

^ ensure that the coils can be inserted with proper clearances. Depending on the size of the 

y 

P p transformer, a matrix of multiple cores of the same sizes can be assembled together for 

{pi 20 larger kVA sizes. The alignment process of the cores' limbs for coil insertion can be 
^ relatively complex. Furthermore, in aligning the multiple core limbs, the procedure 

utilized exerts additional stress on the cores as each core limb is flexed and bent into 
position. This additional stress tends to increase the core loss resulting in the completed 
transformer. 

25 The core lamination is brittle from the annealing process and requires extra care, 

time, and special equipment to open and close the core joints in the transformer assembly 
process. Lamination breakage and flaking is not readily avoidable during this process 
opening and closing the core joint. Containment methods are required to ensure that the 
broken flakes do not enter into the coils and create potential short circuit conditions. 

30 Stresses induced on the laminations during opening and closing of the core joints 
oftentimes causes a permanent increase of the core loss and exciting power in the 
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completed transformer. These technical concerns are particularly relevant wherein large 
annealed wound amorphous metal transformer cores, such as those used in large power 
transformers (typically distinguished as having a duty rating of at least 500 KVA) are to 
be produced. The mass of such transformer cores very often deleteriously affects the 
handling of large annealed wound amorphous metal transformer cores during the 
assembly process of both the core itself, as well as of the transformer in which the core is 
utilized. Further the mass of such transformer cores also frequently compounds the 
likelihood of flaking, cracking or breaking of the embrittled annealed amorphous metal 
cores which leads to increased potential for greater core losses in the finally assembled 
transformer. In such applications operating efficiency is of paramount importance and 
such cracks or breaks in the annealed amorphous metal decreases the operating efficiency 
of the core. Flaking, wherein pieces of the core are broken and separated, usually find 
themselves trapped in between the laminar layers of the wound core and decrease 
stacking efficacy, as well as raise the likelihood of causing electrical short circuits. This 
too results in core losses and decreased operating efficacy. Flaking is also deleterious 
when the core is to be used in a fluid filled, i.e., oil filled transformer. In addition to the 
likelihood of core losses due to decreased stacking efficacy, the loose flakes which may 
be present in the fluid also lower the dielectric strength of the liquid and also reduce the 
operating efficacy of the core. 

A further inherent limitation of such annealed wound amorphous metal 
transformer cores is that when they are oriented in a vertical position, as is typical in most 
transformer designs, the mass of such annealed wound amorphous metal transformer 
cores may crack under its own weight. Whi le weight distribution of annealed wound 
amorphous metal transformer cores is more evenly distributed amongst laminar layers 
when in a horizontal position, once uprighted and oriented vertically the "sagging" of the 
annealed wound amorphous metal transformer cores may cause cracking. 

Accordingly there exists a real and present need for improvements to annealed 
wound amorphous metal transformer cores and assemblies which address and overcome 
one or more of these shortcomings. 

It is to these and other shortcomings that the present invention is directed. 
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Brief Description of the Drawings 

Figure 1 depicts a side view of a wound metal transformer core which includes a 
5 first embodiment of a support assembly according to the invention. 

Figure 2 i llustrates a side view of the wound metal transformer core and support 
assembly according to Fig. 1, as well as further depicting two transformer coils. 

Figure 3. depicts a perspective view of the wound metal transformer core and 
support assembly according to Figures 1 and 2. 
1 0 Figure 4 illustrates a side view of a second embodiment of the support assembly 

according to the invention used in conjunction with two wound metal transformer cores. 

Figure 5 depicts a perspective, exploded view of the second embodiment of the 
support assembly and two wound metal transformer cores according to Figure 4. 

Figure 6 depicts an exploded view of a third embodiment of a support assembly 
1 5 and a wound metal transformer core according to the invention. 

Figure 7 illustrates a side view of a wound transformer core having three coils and 
three core limbs and a support assembly according to the invention. 



Summary of the Invention 



According to one aspect of the invention, there is provided a support assembly 
which is adapted to be utilized with multi-limbed wound or laminated metal transformer 
cores, particularly, annealed multi-limbed amorphous metal transformer cores. 

A further aspect of the invention a support assembly which is adapted to be 
25 utilized with multi-limbed wound or laminated metal transformer cores, particularly 
wherein annealed multi-limbed amorphous metal transformer cores wherein said cores 
has a mass of at least 200 kilograms but preferably having a mass of at least 500 
kilograms. 

In a further aspect of the invention, there is provided a transformer comprising a 
30 wound or laminated metal transformer core which includes a support assembly. 

In a still further aspect of the invention there is provided a process for the 
manufacture of a multi-limbed metal transformer cores, particularly, wound and very 
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particularly wound, annealed multi-limbed amorphous metal transformer cores, which 
cores include a support assembly. 

In a further aspect of the invention there is provided a process for the manufacture 
of transformers which comprise a multi-limbed metal transformer core, particularly, 
5 wound and very particularly wound and annealed multi-limbed amorphous metal 
transformer cores, which cores include a support assembly 

In a yet further aspect of the invention, there is provided a transformer having a 
duty rating of at least 500 KVA which transformer comprises a multi-limbed wound 
metal transformer core, particularly an annealed multi-limbed amorphous metal 
1 0 transformer core, which core includes a support assembly. 

These and other aspects of the invention will become apparent from a reading of 
the following specification. 

o 

m 15 Detailed Desc ri ption and Pr eferred Embodiments 

It According to an aspect of the invention, there is provided a support assembly 

| which is particularly dimensioned and adapted to simultaneously support at least two 

f intersecting sections of an metal transformer core, particularly when the transformer core 

0 20 is wound or stacked, and especially particularly where the metal transformer core is an 
S annealed amorphous metal transformer core. According to one preferred aspect of the 

| invention, the support assembly includes at least two sections, a top section and at least 

S one dependent leg section which is frequently generally perpendicular to the top section. 

The top section is adapted to be affixed to at least one portion of a wound metal 
transformer core, and the at least one dependent leg section is adapted to be affixed to at 
least a further portion of said transformer core. 

In a further aspect of the invention, there is provided a support assembly adapted 
to be utilized with a wound metal transformer core, especially an annealed amorphous 
metal transformer core, said support assembly having at least a least three sections; a top 
30 section and at least two dependent leg section, said leg sections being both generally 
perpendicular to the top section, and generally parallel to one another. According to a 
further particularly preferred aspect of the invention, the top section is adapted to be 
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affixed to at least one portion of a wound metal transformer core, one dependent leg 
section is adapted to be affixed to at least a further portion of said transformer core, 
usually a first leg of the wound metal transformer core, and the other dependent leg 
section is adapted to be affixed to at least a further portion of said transformer core, 
5 usually a second leg of the wound metal transformer core. 

In a yet further aspect of the invention, there is provided a support assembly 
adapted to be utilized with a wound metal transformer core, especially an annealed 
amorphous metal transformer core, said support assembly having a top section and a 
plurality of dependent leg sections, said leg sections being both generally perpendicular 
10 to the top section, and generally parallel to one another. According to a further 

particularly preferred aspect of the invention, the top section is adapted to be affixed to at 
least one portion of one or more wound metal transformer cores, and each of the 
dependent leg sections are adapted to be affixed to further portions of said one or more 
wound metal transformer cores. Such an embodiment includes by way of non-limiting 
15 examples, multi-limbed metal transformer cores which include a plurality of cores. 

Turning now to Figure 1, therein is illustrated in a side view a wound metal 
I transformer core 10 which includes a first embodiment of a 20 according to the 

E! invention. 

1 As is seen from the side view depicted on the drawing, the core 10 includes a top 

S 20 portion 12, a bottom portion 14 and two legs 16, 1 8 extending therebetween which are 
3 generally parallel to each other. The core also includes a joint 19 which is depicted by 

! " dotted line; this joint is the location at which the core 10 can be unlaced, and opened in 

order to permit the installation of appropriately dimensioned transformer coils upon each 
of the legs 16, 18. It is also to be understood that while only a single joint 19 has been 
25 depicted, that a plurality of joints may also likewise be present in the transformer core 10. 
With regard now to the support assembly 20, as can be seen, the support assembly 
includes a top portion 22 as well as a two dependent leg portions 24 and 26. As can be 
seen from an inspection of Fig. 1 , the two dependent leg portions 24, 26 depend 
downwardly from one side of the top portion 22 of the support assembly 20. As further 
30 can be understood from a review of Fig. 1, the dimensions of the various portions of the 
support assembly 20 may be established in view of the dimensions of the coil 10. For 
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example, the width of the top portion 22 (as represented by "w") is desirably greater than 
or equal to the width (represented by "a") of the top portion 12 of the coil 10. With 
respect to the leg sections 24, 26 of the support assembly 20, their widths (represented by 
"x") are preferably less than or equal to the width (as represented by "b") of the leg 16, 
18 of the transformer core 10. As can be further seen from Fig. 1, the overall length (as 
represented by "L") of the legs of the dependent leg sections 24, 26 is preferably less than 
the overall total height of the coil 10 (represented by "H"). 

A further technical consideration relates to the overall mass of the transformer 
core 10 which is used in conjunction with the support assembly 20. Generally, better 
results are obtained by maximizing the length of the leg sections 24, 26 of the support 
assembly 20, as such has been found to greatly facilitate in the reduction of the stresses in 
the transformer core 10 particularly when the transformer core is formed of an annealed, 

0 amorphous metal alloy. This is due to the observation that improved weight distribution 

1 occurs when the leg sections 24, 26 are maximized. Of course shorter lengths of the leg 
section may also be satisfactory with certain transformer configurations. Another 
technical consideration which relates to the respective widths of the top section 22 as well 
as the legs 24, 26 is that the corresponding sections of the support assembly 20 aid in 
protecting the wound transformer core. This is particularly relevant wherein the wound 
transformer core is formed of am embrittled, annealed amorphous metal alloy. 

According to one preferred embodiment, as can be seen at Fig. 1, the support 
assembly 20 and in particular the top section 22 has a margin 30 is positioned slightly 
upwardly from the inner surface 32 of the top section 12 of the coil 10. This ensures that 
the margin 30 does not coincide with the dimensions of the core 10, so that when it is 
ultimately assembled with a pair of transformer coils the inner surface 32 rests on 
corresponding surfaces of the transformer coils (not shown m Fig.l). In an alternate 
preferred embodiment which however differs slightly from the embodiment shown in 
Fig 1 the top section 22 of the support assembly 20 has a margin 30 which is positioned 
slightly downwardly from the inner surface 32 of the top section 122 of the coil 10. This 
creates a recess between the margin 30 and the inner face of the top section 12 of the core 
10 which is particularly advantageous when the core 10 is ultimately placed in an upright 
position and the margin 30 rests upon the top surfaces 40 of one or more transformer 
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coils 36 38 When m such a configuration, it can then be seen that the load and stresses 
are home greatly by the support assembly 20, and stresses in the wound transformer core 
10 are reduced as compared wun many prior art transformer coil and core configuratrons 
which do not include a support assembly as taught herein. 
5 Further depicted on Fig. 1 are a p!uralit y of passages passing through the support 

assembly 20. While shown to be generally circular in configuration, these passages 34, 
however, can take any other configuration and indeed do not necessanly need to pass 
completely through the support assembly 20. Indeed, it is contemplated that these can be 
wholly dispensed with and the support assembly 20 can have a smooth, uninterrupted 
10 surface. However, it is usually advantageous to ensure that an trregular surface of the 

support assembly 20 facing the wound transformer core 10 is present. Such irregularis, 
or passages passing through the support assembly 20 typically greatly facilitate the bond 
between the transformer core 10 and the support assembly 20 when an adhestve 

interposed therebetween. 
15 While not illustrated m Fig. 1, it is contemplated that a stmilar support assembly 

20 is a!so placed a. the opposite face of the transformer core 10 (which, however, wouid 
;E nol be visible from the perspecttve of Fig. 1). Typically, the use of two supports 20 

T havlng mterposed therebetween the transformer core 10 is greatly to be prefe„ed over the 

? use of a single support assembly 20 which is affixed to only one side of a transformer co,l 

| 20 10. The use of two (or more) supports 20 acts to further distribute any stresses more 
Q evenly than would be achieved otherwise. 

!i With respect now to Figure 2, therein is illustrated a side view of the wound metal 

transformer core 10 and support assembly 20 accordingto Ftg. 1, and further deprcts two 

transformer coils 36, 38. 

As can be further seen from Fig. 2, in the assembled transformer depicted on that 
figure the transformer corls 36, 38 include passages which are suuably dimenstoned to 
permit for their insertion upon the respective legs 24, 26 of the transformer core 10. 
Likewise, attention ts drrec.ed to interface between the top surfaces 40 of the respecttve 
coils 36 38 and the top section 22 of the support assembly 20. As can be seen, the 
30 margin 30 of the top section 22 of the support assembly 20 is seen to rest upon the top 
surface 40 of the coils 24, 26. 
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Turning to Figure 3, depicts a perspective view of the wound metal transformer 
core and core support assembly according to Figures 1 and 2. 

As can be seen from the perspective view, the complete width of the margin 30 is 
seen to rest upon the generally flat, and coplanar faces 40 of the coils 36, 38. This is 
5 particularly beneficial in reducing the stresses imparted within the wound transformer 
core. As can also be understood from a view of Fig. 3, it will be appreciated that when 
the transformer is ultimately assembled and positioned in an upright position, such as 
shown in Fig. 3, the leg sections 16, 18 of each of the supports which are affixed to the 
respective legs 24, 26 of the core 10 distributes the vertical load and facilitates in the 
1 0 dissipation of stresses within the core 1 0 by suspension. 

With regard to Figure 4, therein is depicted a side view of a second embodiment 
of a support assembly 50 according to the invention used in conjunction with two wound 
□ metal transformer cores 60, 62. 

f Therein, the support assembly 50 includes a top section 52 as well as three 

15 downwardly depending leg sections 53, 54 and 55. Additionally, the top section 52 
includes two extended ends 56, 57. With regard now to the relative dimensions of the 
support assembly 50, as can be readily seen from Fig. 4, the overall height (as represented 
by "D") of the support assembly 50 is at least as great as the height (as represented by 
% "v") of the two coils 60, 62. Similarly, the respective widths of the dependent leg 

20 sections 53 and 5 5 are lesser than the width of the corresponding core legs which they 
face. Similarly the width of the dependent leg section 54 is lesser than the combined 
width of the abutting core legs of cores 60, 62 which the dependent leg section 54 faces. 
According to the preferred embodiment depicted on Fig. 4 the dimensions of the 
dependent leg sections 53, 54 and 55 are lesser than the widths of the corresponding core 
25 legs which they face. Additionally, and distinguishable from the support assembly 20 of 
Fig. 1, is the overall height of the support assembly 50. Unlike the shorter height of the 
support assembly 20 in Fig. 1, the lengths of each of the dependent leg sections 53, 54, 55 
is equal to or greater than, but is desirably greater than, the hexght of each of the cores 60, 
62. Again, the technical considerations regarding the selection of such a height lies in the 
30 fact that when the core 60, 62 are uprighted into a vertical position, stresses imparted 
within each of the respective cores 60, 62 can be substantially reduced and even 



IB 



3y 

m 



__9- 



minimized due to the fact that the mass of the respective cores 60, 62 rests on the bottom 
"feet" 73, 74, 75 of the respective dependent leg sections 53, 54, 55. Additionally, the 
greater lengths of the respective leg sections 53, 54, 55 provide a greater respective 
surface area ratio of the support assembly 20 to the surface area of the sides of the 
5 respective transformer cores 60, 62. When adhered or affixed together, such an increased 
surface area ratio acts to enhance the distribution of stresses in the core so to minimize 
undesirable stresses as well as consequent core losses. 

As can be also seen in Fig. 4, the support assembly 50 in this embodiment does 
not include perforations passing therethrough, such as the perforations 34 of Fig. 1. It is 
1 0 also to be understood that although not shown in Fig. 4 that a similar support assembly 50 
is present on the opposite side of the cores 60, 62 and supplies a reinforcing support to 
the opposite side of the cores 60, 62. 

Figure 5 depicts a perspective, exploded view of the second embodiment of the 
support assembly 50 and two wound metal transformer cores 60, 62 according to Figure 
P 15 4. As can be seen more clearly in this exploded view, two supports assemblies 50 are 

I.JL 

actually present and are positioned on opposite sides of the transformer cores 60, 62. It is 
to be understood that prior to assembly, an appropriate adhesive such as an epoxy resin is 
^ disposed on the facing surfaces of the transformer cores 60, 62 and the supports 50. 

!| Thereafter, the supports 50 and transformer cores 60, 62 are layered in register and 

j]j 20 aligned, most desirably in accordance with the representation depicted on Fig. 4. Again, 
O it is highly desirable, although not always absolutely necessary that a recess 90 exists 

try 

between the inner face 63, 64 and the margin 58 of the top section 52 of the support 

assembly 50. Again, the presence of such a margin is believed to facilitate in the 

distribution of the vertical load between the support assembly 50 and the top faces of 
25 appropriate dimensioned transformer cores. Additionally, the extended ends 56, 57 also 

aid in facilitating the distribution of the vertical load when the cores 60, 62 and the 

support assembly 50 are ultimately assembled in a transformer. 

Figure 6 depicts an exploded view of a further embodiment of the invention. 

According to this embodiment, there are provided two supports 90 which are positioned 
30 at opposite faces of a wound transformer core 1 00. With regard to each of these supports 

90, each includes a top portion 92 and has dependent therefrom and extended in a 
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downwardly extending direction one leg 94. As can be seen from Fig. 6, unlike the 
supports depicted in Figs. 1-5 which exhibited a general symmetry about an hypothetical 
center line bisecting the top sections of said aforesaid supports, in contrast, the supports 
90 are non-symmetrical about such an hypothetical center line, but the supports 90 each 
5 have one downwardly depending leg 94 proximate towards one end 96 of the top sections 
92. Further, in the embodiment depicted in Fig. 6, each of the supports 90 further include 
an extended end 98 which is expected to further facilitate the placement and load bearing 
characteristics of the assembled transformer core 100 and supports 90. Additionally, the 
overall heights (represented by "R") of the supports 90 are greater than the height of the 
1 0 transformer core 1 00 with which it will be used. As can still be further seen from the 
figure, the dependent legs 94 extend downwardly and extend beneath the bottom 102 of 
the coils and terminate in a "foot" 104 which is adapted to be placed upon a supporting 
O surface when the transformer core 100 and the supports 90 are ultimately assembled. 

| Figure 7 illustrates a side view of a further wound transformer core having three 

1 5 coils and three core limbs as well as a support assembly according to the invention. As 
shown, the transformer core 1 10 is comprised of a first inner coil 1 12, and a second inner 
coil 1 14 positioned with the interior of an outer coil 1 16. A first core limb is defined by 
core limb 116A of the outer coil 116 and core limb 112 A of the first inner coil 112. A 
second core limb is defined by core limb 1 16B of the outer coil and core limb 1 14B of 
20 the second inner coil 1 14. An inner core limb is defined by the inner core limb 1 12B of 
the first inner coil 1 12 and the inner core limb 1 14A of the second inner coil 1 14. As can 
be further seen from Fig. 7, support assembly 120 is present, having a top section 122 and 
three dependent downwardly extending legs 124, 126 and 128 therefrom. As shown in 
this preferred embodiment the widths of the respective downwardly extending legs 124, 
25 126 and 128 are lesser than the widths of the corresponding core limbs which they face. It 
is also seen that the lengths of these downwardly extending legs 124, 126 and 128 
extends beyond the bottom outward face 1 1 1 of the transformer core 1 10 so that when the 
transformer core 1 10 and affixed to the support assembly 120 and positioned vertically, 
the combined weight of the transformer core 1 10 and support assembly 120 rests at the 
30 ends of the downwardly extending legs 124, 126 and 128. Additionally, the embodiment 
of the support assembly 120 includes two extended ends 130, 132 which maybe 
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included. Such extended ends 130, 132 may optionally include recesses 134, 136 which 
may be included in order to interlock or otherwise accommodate other elements of an 
assembled transformer of which the transformer core 110 and support assembly 120 
forms a part. The recesses 134, 136 may take any form or configuration and are not 
5 limited to the generally square shaped recesses disclosed. 

While not depicted in Fig. 7, it is nonetheless to be understood that there is 
present a similar support assembly 120 on the opposite side of the transformer core 110 
and thus the transformer core 1 10 is positioned intermediate to these support assemblies. 
Such an arrangement is similar to that shown on Fig. 5, albeit with transformer core 110. 
10 Also, while not depicted on Fig. 7 it is to be understood that a suitable adhesive is layered 
intermediate at least portions of the transformer core 110 and the facing parts of the 
support assemblies 120. 

The support assemblies according to the present invention are readily 
i|i distinguishable from the plates depicted on the core segments in copending US Serial No. 

!*! 1 5 08/91 8,1 94 in that in those segments, there are provided only discrete plates which do not 
have dependent leg portions therefrom. Furthermore these plates are generally only 
square or rectangular in configuration. As can be seen by mere inspection of those figures 
none of those plates are adapted to be adhered to separate and different portions of wound 

metal transformer cores. Rather, it is clear from those figures that while the discreet 

PI 

j| 20 plates are useful in maintaining the structural integrity of the individual C-sections, I- 
O sections and straight-sections. However these plates do not have any significant load 

bearing benefit or aid in relieving the strains or stresses which are imposed upon the 
assembled amorphous metal transformer cores when they are finally assembled. 

The supports according to the present invention can be made of any suitable 
25 material which include magnetic materials such as ferrous materials, as well as non- 
magnetic materials and in particular include both non-reinforced, as well as reinforced 
polymer-based assemblies. With regard to ferrous materials, steels, irons, as well as 
alloys made therefrom, in a particular silicon steel (SiFe) can be utilized. The high 
strength of these metals are advantageous in providing good physical support 
30 characteristics which can be realized while at the same time minimizing the thickness of 
the support. With regard to polymer assemblies, these, of course, include materials 
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which are sufficiently strong in order to provide the desired support to the amorphous 
metal transformer cores. These, of course, can include polymer materials which are 
essentially homogenous, as well as those which are reinforced such as by the inclusion of 
webs, meshes, strands, fibres, wovens and the like which are embedded within the 
5 polymer matrix. It is also desired that the polymer which may be used also exhibit a 
satisfactory degree of heat resistance and desirably are also fire retardant. 

The supports can be affixed to the wound metal transformer cores by any of a 
variety of suitable means. Indeed, it is contemplated that any suitable means, device, or 
composition which can be used to affix support assemblies to transformer cores can be 
10 utilized. By way of non-limiting example, these include: one or more of a plurality of 
straps or bands encircling portions of the support assembly and the wound metal 
transformer core; a tape or web of a non-ferrous material such as a high strength cord, 
tape, ribbon or banding which is circularly wrapped or spirally wound about at least 
portions of the metal transformer core and the support assembly. Preferred however is 
1 5 the use of chemical bonding agents such as adhesives, particularly epoxy resins which 
50 can be used to provide a good adhesive joint between the amorphous metal transformer 

GEE 

HI core and the support assembly. 

E L One advantage of the inclusion of the perforations passing through the support 

O 

*p assembly lies in the fact that when an adhesive such an epoxy resin is used to affix the 

ill 

j & 20 support assembly to the sides of the amorphous metal transformer core, it is expect that 
O some of the epoxy resin will flow into the interior of these perforations and thus, when 

hardened, provide a "stub" which not only ensure interfacial adhesion between the 
support assembly and the edge of the transformer core, but which also provide an 
interlocking physical joint between the interior walls of the perforations and the hardened 
25 resin. Further, these perforations, and the resulting interlocking relationship between the 
hardened resin and the perforations also admits for the possibility of using reduced 
amounts of resin while still providing good adhesive joints and the formation of stubs 
which also contribute to the secure anchoring of the joint assembly, particularly when the 
amorphous metal transformer core and support assembly are in a vertical or upright 
30 position as is typically expected to be found in power transformers. 
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The supports described herein are particularly advantageously used with wound 
metal cores which are fabricated from annealed amorphous metals, as the supports 
greatly improve the handling of the wound amorphous metal cores both prior to and 
especially subsequent to the annealing step, as well as reducing the stressing of the 
annealed amorphous metal core which is in great part due to its mass and geometry. 

As to useful amorphous metals, generally stated, the amorphous metals suitable 
for use in the manufacture of wound, amorphous metal transformer cores can be any 
amorphous metal alloy which is at least 90% glassy, preferably at least 95% glassy, but 
most preferably is at least 98% glassy. 

While a wide range of amorphous metal alloys may be used in the present 
invention, preferred alloys for use in amorphous metal transformer cores of the present 
invention are defined by the formula: 

M70-85 Y5.20 Zo-20 

wherein the subscripts are in atom percent, "M" is at least one of Fe, Ni and Co. 
"Y" is at least one of B, C and P, and "Z" is at least one of Si, Al and Ge; with the 
proviso that (i) up to 10 atom percent of component "M" can be replaced with at least one 
of the metallic species Ti, V, Cr, Mn, Cu, Zr, Nb, Mo, Ta and W, and (ii) up to 10 atom 
percent of components (Y + Z) can be replaced by at least one of the non-metallic species 
In, Sn, Sb and Pb. Such amorphous metal transformer cores are suitable for use in 
voltage conversion and energy storage applications for distribution frequencies of about 
50 and 60 Hz as well as frequencies ranging up to the gigahertz range. 

By way of non-limiting example, devices for which the transformer cores of the 
present invention are especially suited include voltage, current and pulse transformers; 
inductors for linear power supplies; switch mode power supplies; linear accelerators; 
power factor correction devices; automotive ignition coils; lamp ballasts; filters for EMI 
and RFI applications; magnetic amplifiers for switch mode power supplies; magnetic 
pulse compression devices, and the like. The transformer cores of the present invention 
may be used in devices having power ranges starting from about 5 kVA to about 50 
MVA, preferably 200 kVA to 10 MVA. According to certain preferred embodiments, the 
transformer cores find use in large size transformers, such as power transformers, liquid- 
filled transformers, dry-type transformers, and the like, having operating ranges most 



preferably in the range of 200 KVA to 10 MVA. According to certain further preferred 
embodiments, the transformer cores according to the invention are wound amorphous 
metal transformer cores which have masses of at least 200 kg, preferably have masses of 
at least 300 kg, still more preferably have masses of at least 1000 kg, yet more preferably 
5 have masses of at least 2000 kg, and most preferably have masses in the range of about 
2000 kg to about 25000 kg. 

The application of the invention where the transformer cores are produced of 
amorphous metal alloys derive a great benefit from the present invention. As such 
amorphous metal alloys are typically only available in thin strips, ribbons or sheets 
1 0 ("plates") having a thickness generally not in excess of twenty five thousandths of an 
inch. These thin dimensions necessitate a greater number of individual laminar layers in 
an amorphous metal core and substantially complicates the assembly process, particularly 
Q when compared to transformer cores fabricated from silicon steel, which is typically 

P3 approximately ten times thicker in similar application.. Additionally, as will be 

|f 1 5 appreciated to skilled practitioners in the art, subsequent to annealing, amorphous metals 
*fi become substantially more brittle than in their unannealed state and mimic their glassy 

5 nature when stressed of flexed by easily fracturing. Due to the lack of long range 

L crystalline order in annealed amorphous metals, the direction of breakage is also highly 

■jp unpredictable and unlike more crystalline metals which can be expected to break along a 

in 20 fatigue line or point, an annealed amorphous metal frequently breaks into a multiplicity 
*■? of parts, including troublesome flakes which are very deleterious as discussed herein. 

Certain of the assembly steps required to manufacture the transformer cores 
according to the present invention include conventional techniques which may be known 
to the art, or may be described in either US Serial No. 08/918,194 or US Serial No. 

25 the contents of which are herein incorporated by reference. Generally, 

in order to manufacture a transformer core from a continuous ribbon or strip of an 
amorphous metal, prior to any annealing step the cutting and stacking of laminated group 
and packets is carried out with a cut-to- length machine and stacking equipment capable 
of positioning and arranging the groups in the step-lap joint fashion. The cutting length 
30 increment is determined by the thickness of lamination grouping, the number of groups in 
each packet, and the required step lap spacing. Thereafter the cores, or core segments 
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may be shaped according to known techniques, such as bending the laminated groups or 
packets about a form such as a suitably dimensioned mandrel. Alternately the cores may 
also be produced utilizing a semi-automatic belt-nesting machine which feeds and wraps 
individual groups and packets onto a rotating arbor or manual pressing and forming of the 
core lamination from an annulus shape into the rectangular core shape. 

It is clearly contemplated that while the invention discussed hererin although 
generally described with reference to transformer cores which are wound upon a mandrel, 
that the same inventive teaching may be advantageously applied to non-wound 
transformer cores. Such include cores which are build up of a series of precut strips or 
other forms which are not wound, but rather are stacked or layered in register in order to 
constitute a transformer core. 

While the invention is susceptible of various modifications and alternative forms, 
it is to be understood that specific embodiments thereof have been shown by way of 
example in the drawings which are not intended to limit the invention to the particular 
forms disclosed; on the contrary the intention is to cover all modifications, equivalents 
and alternatives falling within the scope and spirit of the invention as expressed in the 
appended claims. 
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